Barclay: Pitfalls in Radiology telling the radiologist the clinical side of the case; secondly, by demanding some break in the routine, not realizing the importance of this factor.
A definite routine, with confirmatory plates of every doubtful point, is of enormous value in-avoiding mistakes, yet the radiologist is always being asked to vary it.
One could quote many cases to emphasize the value of an elastic but definite routine, a vital part of which must be that the radiologist allows himself time to examine his films carefully on a good viewing box. (To examine plates casually in the dark room, or against a cloudy sky, is to court disaster.) Before he has done this he should never express any opinion either to the doctor or to the patient.
A girl of 20, suffering from intense sciatica, was examined as a case of suspected hip-joint trouble. The radiograms were taken late in the afternoon, and, foolishliy, the films were examined in the dark room. A note was sent back with the patient saying that the joint was apparently normal, but that the report would follow next day. Routine examination of the film showed the joint to be normal, but the whole of the ramus of the ischium had disappeared; the condition was extensive sarcoma.
Routine may cause apparent delay, but unless there is some qurgent reason to the contrary, the clinician is well advised to allow routine to take its course; this will inevitably avoid many mistakes that come of haste and lack of thoroughness. To begin an examination with a mind made up as to what will be found is an obvious pitfall. If the radiologist knows the clinical diagnosis, his observation will necessarily be prejudiced. He should, however, know everything vital in the case history, in order that his examination may be made on right lines. If he is primed with the findings of the clinical examination he will inevitably be biased, not only in his method but also in his observations, and will expect to find certain things, overlooking those which would have been obvious had he conducted his examination in absolute routine.
If this is the mental attitude of the radiologist who deals with definite and tangible signs, it is even more marked in the clinician whose signs are quantitative and qualitative, and who must inevitably be biased by a knowledge of the X-ray findings. In the examination of chest conditions this is particularly the case.
Apart from experience in X-ray interpretation, I hold the danger of prejudice to be so great that it is more than a doubtful benefit for the patient if the clinician does his own radiology. I do not doubt that the only satisfactory way is for the radiologist and the clinician to come to independent conclusions. It is by the corelation of the two methods, worked out independently, that the most satisfactory work will evolve.
There is, however, a very strong tendency to throw unsought and unjustifiable responsibility for the diagnosis upon the radiologist. The implication that in a difficult case he is regarded as a final court of appeal, must never drag him into the worst pitfall of all-guessing beyond the limits of his knowledge of what he has seen. Above all, he must never jump to conclusions.
Carelessness, incompetent radiography, and attempts at diagnosis from films or screen examinations that are not the best obtainable, are frequently sources of mistakes. Though technical difficulties are now reduced to a minimum, two cases of diagnosis of gall-stones from shadows of bubbles on the film have come to my notice in the last few years. But however confident the radiologist may be, he must remember that the X-ray evidence is but one piece of a jig-saw puzzle, which must fit, even if it means rearranging all the other bits. An extreme instance of lack of this appreciation is the radiologist who explained abnormal shadows cast by extensive ossification of the stylo-hyoid ligaments as being due to a dislocation of an ossified thyroid cartilage to Electro-Therapeutics, Medicine, Surgery and Orthropadics 27 a position above the hyoid-there was no history of violent injury, and at the time the patient was in the waiting room reading a paper I Though less beset with snares than the less standardized organs of the thorax and abdomen, the skeletal structures give ample material for this discussion. A radiogram, even of a bone, cannot be regarded as a photograph, for it shows the internal structure and many lines not obvious as bony landmarks. Moreover, the angle of exposure of the film may produce extreme appearances dae to foreshortening. Standard positions for bone radiograms greatly help to avoid misinterpretations, but, unfortunately, it is in just those cases where a standard position is of most importance that the theory breaks down, for in abnormal cases it is often impossible to obtain any approximation to the desired position. The importance of this point is emphasized by the following case A child, aged 4i, had suffered from a birth palsy of the shoulder muscles. The orthopeedic surgeon had not seen the child for two years. One day he was told that a surgeon friend of the family had seen the child, and was of the opinion that tne shoulder was dislocated and suggested that it should be X-rayed. The mother took the child to a radiologist, who confirmed this hasty clinical opinion. The question of malpractice arose at once. Passages to America were booked for the mother and child within a few days, with the object of seeing another orthopedic surgeon. However, the parents were persuaded to have the child re-examined before sailing, and the radiographic diagnosis confirmed. At this juncture I saw the child again, and was able to demonstrate that the shoulder was not dislocated, and that the mnistake was due entirely to the abnormal relationships produced by the paralytic condition and the ill-development of the joint.
With increased detail in our plates we find more and more shadows that we do not understand, and perhaps we tend to read more into our radiographs than our experience justifies. For instance, in the skull, one sometimes sees minute and widely scattered clear areas through the vertex. Two years later, however, the peppered appearance is not nearly so well-marked, and there seems little doubt that it is due to imperfect ossification, which is not extremely rare, and which was seen for the first time by the increased detail afforded by the Potter-Bucky diaphragm.
There is one pitfall on which I lay special stress, i.e., the way in which X-ray evidence is used in compensation cases, particularly in spine injuries. The X-ray picture is usually the only tangible evidence that can be laid before a Court, and, consequently, it is stressed out of all proportion, in assessment of disability. The worst and most permanent disabilities do not necessarily result from the cases in which bones are broken or displaced, yet the workman whose radiographs show no bony injury may stand but a poor chance of just compensation, while in the presence of any demonstrable lesion a more than generous verdict may be given. Not only radiologists, but other medical men are apt to forget that the bones are only one factor in the spinal edifice, and that the radiograph gives no information whatever as to the condition of the other important structures.
I have chosen elementary examples to illustrate my points with the object of stressing the causes of the pitfalls rather than the pitfalls themselves to whicl those who interpret X-ray pictures may fall victims. (1) The first and greatest pitfall is to allow a radiological, or any other special examination, to take the place of a careful stutdy of the history, symptoms and clinical state. The radiologist, if at all thorough, shares with the surgeon at an exploratory operation (and the pathologist at an autopsy) the distinction of nearly always finding something. The important question then arises-Has the finding an essential relation to the illness? Very often, but by no means always, it has; it may even drawattention away.
Many unusual appearances in the abdomen may have no relation to the illness, such as the " cup-and-spill " stomach, the second part of the duodenum diverging to the right and returning, the inverted ewcum, and odd redundancies, bends and apparent kinks of the large bowel. Experience and a study of the part as it functions are needed to decide whether the anomaly is likely to be congenital, or the result, or the cause, of disease.
We must never forget that a finding, as sueb, is no diagnosis. A dropped stomach or bowel especially is not a diagnosis. It is one result of causes outside the viscus observed, and treatment without reference to those causes will not cure the patient, and has made many neurasthenics.
Diagnosis of an adhesion because a part cannot be moved normally on the X-ray table may be fallacious.
An error in the opposite direction, i.e., by neglect of an obvious finding, may arise with the calcareous abdominal glands so common as objects of the X-ray room. But sometimes one or more of them is active, or caseous, and may be the cause of symptoms.
A different example is that of an elderly man who complained of pain and stiffness in the back, radiating around the right loin to the inguinal region. X-rays showed lower dorsal spondylitis, and he was treated on the assumption that spinal arthritis caused the symptoms. A fuller examination of the nervous system and the blood showed him to be the subject of specific myelomeningitis; this yielded to treatment.
The following is rather a curiosity than a pitfall: Two patients admitted for severe headaches showe'd a phlebolith in a petrosal sinus; the coincidence naturally attracted attention. As, however, the headaches disappeared with treatment, it is unlikely that the phlebolith was an important factor.
A patient complaining of flatulence and of feeling tired and worn out was the subject of diverticulosis and prostatic hypertrophy. With X-rays a large cyst of the left kidney was seen, but on careful examination the patient showed no sign of ill-health referable to it. With rest and appropriate treatment he recovered.
(2) A lack of co-operation between the physician and the radiologist is a fruitful cause of pitfalls. The radiologist will make his routine investigation with an independent mind, but if the symptoms suggest any particular lesion, as they usually do, attention should be drawn to the suspicions. The relation of pain or tenderness to the filling, or to the contraction of any part of the alimentary canal, is of importance, and often is either not ascertained or not reported. A few photographs, without discussion of the case, will reveal gross abnormalities only and give a false sense of security; whereas a discussion with the radiologist of the screening reports and films, is invaluable and saves many mistakes in interpretation.
For example: A radiologist made a diagnosis of growth because a barium enema did not pass the recto-sigmoid junction; this diagnosis was at first accepted. Later, more thorough consultation and examination led to a barium meal being given to observe the obstruction from above. A picture was then obtained showing the constriction of diverticulitis well outlined ; it could dilate to twice the diameter shown, but was fixed. The symptoms and the appearance at different angles suggest that the bowel is adherent to the bladder. The course of the case, which bas now been watched for two years, has confirmed the diagnosis.
A man aged 64 complained of failing health. A tumour was felt in the upper abdomen, but a radiological report was negative as regards the hollow viscera. In debate, however, it was found that the proximal part of the transverse colon had never been demonstrated completely or dilated, so that neither positive nor negative report was justified. A barium enema then gave the following picture ( fig. 1 ). There was no obstruction to the barium enema, or to the barium meal; indeed, the rate was faster than usual, the ascending colon being clear, except for a coating, at twenty-four hours. Several films were necessary to show that the lack of filling was not due to temporary contraction. The use of gravity gave but little improvement in filling.
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It is easy to be misled by photographs taken during temporary contractions of this part of the colon, which are sometimes so complete that no central trail can be distinguished. A few minutes later, after deep breathing, the bowel may be well filled.
The last two cases come equally well under the next heading.
(3) Drawing conclusions from a partial investigation. A young man was the subject of a foetid bronchiectasis of the right lung following a wound. An antero- posterior view showed the area affected. However, an oblique view from above downwards showed a piece of shell which had been hidden by the liver. Paralysis of the right side of the diaphragm, produced by phrenic evulsion, led to arrest of the secretion in three weeks.
An interlobar effusion may easily be overlooked at a cursory examination. A young woman was the subject of an attack of bronchitis following inflammation of the sphenoidal sinus. An antero-posterior view of the chest showed increase of root shadow on the right and some adhesion of the diaphragm. But a picture taken in the lordotic position demonstrated an interlobar effusion. After recovery the effusion was gone and the line of the diaphragm was clear.
ID another case a tumour had been suspected from the anterior view, arising from the right hilum ( fig. 2 ). But a picture taken in the lordotic position revealed an interlobar effusion ( fig. 3) , explaining conclusively the doubtful shadow. Adherence to a fixed technique, however thoroughly carried out, is an incomplete examination, and subject to the same dangers. There is hardly a sign or method applicable to all cases. It is not safe, for example, to assume that a gastric ulcer is absent because no crater can be seen in a front view, and a skilled palpation of the lesser curvature on the X-ray table reveals no tenderness. In one such case a lateral view showed an ulcer on the posterior wall, confirmed by operation ( fig. 4 ). 
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Oblique views are especially necessary for the duodenum. In a young woman a front view showed a duodenal cap filled naturally, whereas a left view showed a. protrusion with induration around ( fig. 5 ). There was no spasm opposite the ulcer, as may be the case when perforation is imminent.
A drawing made at the operation showed the ulcer about to give way ( fig. 6 ).
A middle-aged man had suffered a series of haemorrhages, but neither!X-ray examination nor operation had revealed the source.-A left oblique view, however' at an angle of 15°downwards as well, showed an ulcer crater in the second part of the duodenum about 2 in. from the summit. Confirmed by operation. The disclosure of sources of alimentary hoemorrhages is sometimes very difficult. A thorough and careful radiological examination may give information. about the structure and function of the stomach and duodenum that cannot be obtained by inspection on the operating table.
The " stria meal " for the stomach is a great help, but not suitable to replace the full meal. For example, a positive finding of an ulcer with a strie picture of the upper stomach was also demonstrated by a photograph with the full meal. But neither of these gave all the information, for a right oblique view with the full meal brought the back of the stomach into profile, showed the dipping-in-of induration, and led to a diagnosis of growth which operation confirmed.
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The examination of the abdomen without previously clearing the alimentary canal is a well-known pitfall; not only will sham filling defects appear, but also glands and stones may be missed. Another pitfall is avoided by remembering that a negative finding in the plate does not exclude a calculus in the urinary tract.
(4) The value of a second examination in cases of doubt has been abundantly proved. Repetition is especially useful in suspected disease of the gall-bladder and of the appendix. If the former does not fill with iodeikon, or the latter with barium, a second test after an interval may show the viscus. Two failures in skilled hands are strong evidence that it is not normal. The cap shows a persistent indentation, more on some of the other plates than on this, though without spasm, and the pylorus is deformed. The compression of the second part of the duodenum was also constant.
At operation ( fig. 8 ) (for a diseased appendix which was present) the duodenum was healthy, the pylorus unduly vascular. The fundus of the gall-bladder was adherent to the hepatic flexure, compressing the duodenum.
The second case is mentioned because of its rarity. A man, aged 52, complained of loose motions, preceded and accompanied by griping pains and loss of weight. A growth of the pancreas was suspected, though chemical tests showed that pancreatic juice was being secreted. The radiograph showed a dilatation of the second part of the duodenum, which became narrow in the middle of the third part, remaining contracted for some distance as shown ( fig. 9 ). It was thought that a lesion would be found there, but it was not. There was a malignant ulcer in the jejunum, 15 in. further on. This was excised a year ago. The patient remained well for eighteen months after which symptoms recurred. A recent examination shows the same appearance of the duodenum, and also shows evidences of a jejunal lesion. Mr. MAX PAGE.
It seems an ungracious act on the part of a surgeon to elaborate the pitfalls in radiology. I feel that one might more reasonably, and with greater force, call the attention of the profession to the disasters which may befall those who fail to employ X-rays up to their full value. More mistakes are due to the omission to take proper radiograms in good time, especially in relation to injuries, than to the misinterpretation of pictures. Some clinicians deprecate methods which employ mechanical or physical instruments in the examination of patients, but radiography does not supplant the use of the senses. It is as unreasonable to decry its use as to refuse to use a stethoscope or manometer. In general, it cannot now be disputed that we have no right to treat injury or disease of bone without the use of radiology. In the diagnosis of gross disease of the abdominal viscera the evidence it affords, if not always simple to interpret, is often crucial. But just as with the unaided senses and with other appliances, errors may occur in its use. I shall first mention certain errors which may occur in the diagnosis of bone fractures from radiograms, either from inadequate evidence or from failure to recognize abnormalities. I shall then call attention to the limitations of radiography in the early diagnosis of bone tumours, and, finally, mention one or two instances in which errors in the diagnosis of abdominal conditions may occur.
In the diagnosis of fractures the main source of error is failure to remember that one is dealing with a shadow picture. This imposes a clear limitation to the knowledge one can get from a radiogram in a single plane. It seems absurd to insist on the necessity of taking radiograms in two planes as a routine whenever the anatomy permits, and to demand a stereoscopic view of such areas as the shoulder and hip-joint. But even to-day attempts are made to diagnose and treat bone injuries with the assistance of radiograms taken in one plane. It must also be remembered that it is only in the last few years that radiologists have provided us with informative lateral views of the spinal column. Another important point is the value of a comparative radiogram of the sound side in any case of difficulty.
The chest is an area in which radiography is singularly unreliable in showing broken bones. In a recent case of crush injury the only evidence of abnormality shown in a radiogram was a fracture of the neck of the fourth rib on one side. The man died a week later, and at the post-mortem the upper six ribs were found to be broken in two places on both sides. The difficulty in getting positive evidence of the condition of the ribs is not confined to cases of injury, for it is noticeable bow rarely the carious process can be demonstrated in this way. .. .",. I Dislocations of the acromio-clavicular joint are often only suggested by radiograms taken in a slightly oblique plane. It is also perhaps not really appreciated how wide the cartilage interval between the bony surfaces of this joint is. The following two skiagrams illustrate this point.
I only come into special prominence on account of their leading to mistakes in diagnosis of fracture after ill-defined injuries. The medico-legal importance of some of these cases may be considerable (fig. 1 ). In some of the following examples of the small epiphysis which occasionally appears on the tubercle of the fifth metatarsal (os vesalii), it is noticeable that there is a good deal of fragmentation of the epiphysis (fig. 1A) . This is associated with clinical symptoms; local tenderness and some general swelling are observed, as in Schlatter's disease. 'Max Page: Pitfalls in Radiology
The tubercle-of the navicular is not infrequently developed from a separate centre, and may not join with the main bone ( fig. 2 ). Well-developed examples of this condition may be extrernely difficult to distinguish from an ununited fracture (figs. 3 and 4).
The distinction can be made only by close study of the texture of the ossicle and the neighbouring bone. The condition is often bilatera], though seldom symmetrical. A similar formation is occasionally noted in relation to the tip of the internal malleolus. As this is frequently the seat of injury, confusion may arise. In the two following examples neither has an appearance very much like that due to an injury ( fig. 5 ).
Multiple epiphyses are seen from time to time in the metatarsus and phalanges of the foot (fig. 6 ). Fusion with the whole bone usually takes place, and they are therefore of little importance in the diagnosis of injuries in adults. We have been told that the acromion process is the classical situation in the development of an epiphysis which fails to unite with the main bone; as a matter of fact the condition is singularly rare in my experience.
There are a certain number of sesamoid bones which must be regarded as normal, but which occur in positions which may lead to their being regarded as pathological. Those about the knee have often been diagnosed as loose bodies, although from their position they cannot be within the joint. The one most commonly seen is a rounded ossicle which develops at the head of the gastrocnemius, and varies in size from that of a pin-head to a coffee bean. Mr. Parsons tells me this bone is found colistantly in practically all the lower mammals, and so may be regarded as an atavism. The patella may be developed from several centres which fail to unite, and may leave the bone abnormally wide. The condition may lead to the diagnosis of a stellar fracture, or, as in the illustration shown, of a loose body in the joint. Another sesamoid bone, not always recognized as such, is that in the peroneal tendon, though ito clearly rounded outline should not cause it to be confused with a broken fragment from the tarsus (fig. 7) . The sesamoids of the great toe are normally single, but may be double or triple, and after a crush injury, may cause pain in the toe. There may be considerable discussion as to whether the condition is normal or due to a fracture. I think a fracture here is extremely rare. Figs. 2 and 8 show a normal and a tripartite sesamoid.
Early diagnosis of bone tumours of a malignant character is extremely important, and it is not sufficiently understood that radiography is of limited assistance in the matter. A central cyst, a tumour, or an abscess may present very similar characteristics in an early stage, and in many cases it is only by microscopical examination that a diagnosis can be substantiated. In more fully-developed central 
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Electro-Therapeutics, Medicine, Surgery and Orthopa?dies 45 cysts or tumours, radiography is of greater value, though a final decision cannot always be expected from it. In the diagnosis of a sarcoma I have been much impressed that in the early stages the process gives an appearance closely allied to an osteo-periostitis. It is, of course, true that in the later course no difficulty arises, and the radiogram gives a classical picture of typical periosteal sarcoma.
There are a group of cases, however, in which distinction in diagnosis between fibrocystic disease of the bonie, or osteitis, and endothelioma or sarcoma of the bone may be impossible ( fig. 9 ). The pitfalls which beset the surgeon who relies entirely upon radiology in abdominal diagnosis are numerous, but they have been fullv dealt with by those speaking from the medical point of view. From my own experience, I would emphasize how little one can rely on gall-bladder shadows in the diagnosis of gallbladder disease. From the plate of a cholecystography a confident diagnosis of clholelithiasis was made. At operation the man had a perfectly normal gallbladder, but showed signs of an active duodenal ulcer.
Spasmodic strictures in the colon may often mislead if patience is not taken in the examination with a bismuth enema. Exanlination certainly often requires duplication if the evidence is to be taken as a cause for operation.
The examples I have shown in detail belong to a very limited group, but I think they bring forward some of the points which define the limitations of radiology in diagnosis.
Mlr. II. A. T. FAIRBANK.
I find some difficulty in deciding what is meant by a pitfall in X-ray diagnosis. There are, it seems to me, two common causes of error in diagnosis: first, ignorance of the normal anatomy, and more particularly, of unusual variations of it, as shown by X-rays, and second, forming an opinion from an imperfect film. I feel that we still have much to learn about the normal appearances, alnd such variations of these as are still within normal limits. Every surgeon is occasionally confronted with the problem as to whether he shall be content with an obviously imperfect film, taken perhaps in some place where the best apparatus is not available, whether he shall give his opinion on that film as an adjunct to his clinical findings, or whether he shall insist on another X-ray examination by an expert using perfect apparatus. One is apt to be influenced too much by consideration for the patient's purse and the feelings of the radiographer res.ponsible for the impeifect film. Such pitfalls, really due to the imperfections of the apparatus available, are unavoidable. Nowhere are greater difficulties found than in spinal cases suspected of caries. It has been my practice for some years in all difficult spinal cases to refuse to give an opinion without having good stereoscopic antero-posterior and lateral films. I have met several cases treated as caries in which the "spinal deformities" were nothing more than developmental errors. The mistake is more easily made in young children in whom ossification, particularly of the neural arches, is still imperfect. When the patient is older, such a condition as fusion of the neural arches becomes obvious in the radiograms, and the abrupt prominence of one spinous process is shown to be due not to caries but to congenital deformity. These radiograms show the spine of a child, aged 31 years, who had been treated as tubercular. The antero-posterior view shows the collapse between the last two dorsal vertebre with some lateral displacement. I would draw attention to the last ribs in this case. The lateral view shows the body of the eleventh dorsal to be wedged, but the discs between this body and those immediately above and below it are of normal width, and the outlines of these three bodies are quite sharp. An imperfect radiogram in this case might easily lead to a diagnosis of tubercle. Another point easily missed Fairbank: Pitfalls -in Radiology in younger children which is of great importance in diagnosis, is fusion of the neural arches. In older children this fusion, if present, is easily seen. In this case, the last rib on one side is so small as to be almost suppressed. Suppression of the rib on *one side is a strong point in favour of a congenital error, and against caries being the cause of the deformity. Reliance on this factor is a mistake liable to lead to grave error. Here is a case in which the antero-posterior views show the last rib on one side apparently suppressed, but in which an undoubted caries of the spine is present. This began about the age of 6 years. A psoas abscess on the right side developed and was aspirated. A series of lateral radiograms showed the progressive nature of the lesion.
Another pitfall, or difficult diagnosis, arises in connexion with sarcoma of the spine, associated perhaps with paraplegia. These radiograms show abnormal appearances at two different levels, a significant fact. There is rarefaction of the body of the tenth dorsal vertebra, and a shadow suggestive of the usual tubercular abscess at the level of the sixth and seventh dorsal vertebrae. This case was proved by operation (laminectomy) to be sarcomatous in origin. It is, of course, well recognized that caries may affect the spine at two distinct spots, and this affords another possible source of error. Some years ago, before we gave up grafting the spine for caries in children in any but exceptional cases, I successfully grafted the spine of a child for a lesion in the lower dorsal region, only to find at a later date a second lesion several vertebrm higher up. This lesion was almost certainly present at the time of the operation, but was missed in the early skiagrams. I will now refer to an entirely different lesion-tuberculous disease of the tarsal scaphoid. It is generally admitted that "Kohler's disease" is a definite clinical entity affecting the navicular in the foot, that it is non-tubercular, and that after varying periods of time recovery is complete. As in other situations, e.g., the head of the femur, so in the tarsal scaphoid, appearances strongly suggestive of wellrecognized non-tuberculous lesions may be closely simulated by true tuberculosis. This is a radiogram of true Kohler's disease; it is included for the sake of comparison. This radiogram shows the foot of a girl aged 5 years, with a painful and tender swelling in the scaphoid region of sixl weeks' duration. This film was shown to several radiologists and surgeons, and all-agreed that Kohler's disease was a justifiable diagnosis.
At a later date a cold abscess developed at the inner part of the sole, and tubercle bacilli were demonstrated in the pus. Another radiogram taken after eighteen months shows a condition which certainly suggests tubercle rather than K6hler's disease.
Others have referred to sarcomata of bone, therefore [ will refer to one case only which seems to be of sufficient interest. A boy aged 15 had a small, quite localized, tender swelling over and attached to the subcutaneous border of the ulna about the middle of one fore-arm. It had been noticed a month; the temperature was slightly raised and there were enlarged glands in the axilla. The film shows periosteal thickening over a small area of the ulna and an indefinite rounded swelling in the soft tissues superficial to and apparently separated from the bone. Exploration revealed a growth which microscopic examination proved to be sarcomatous.
Lastly, I will refer to the very early stage of adolescent coxa vara or slipped epiphysis of the head of the femur. When the displacement is slight the lesion of the epiphyseal line is often overlooked, particularly when the film is not clear. Here is a radiogram of the hips of a lad aged 16 years who complained of pain and a limp following a fall in the football field. There was no limitation of movement when he was seen, yet the X-ray shows an unmistakable widening of the epiphyseal line on one side and a slight but definite displacement of the head on the neck. In many 944 Electro-Therapeutics, Medicine, Surgery and Orthopedics 47 cases the lesion is not nearly so clear as in this one. It is often forgotten that the capital epiphysis normally extends above the level of the upper margin of the neck above, and that its lower limit is well above the lip formed by the lower margin of the neck. Careful comparison of the two femora should always be made when the symptoms have followed trauma, for failure to recognize damage to the epiphyseal line will certainly be followed, sooner or later, by further displacement. Efficient treatment in the early stages will leave the hip practically normal with a negligible amount of shortening. If overlooked, gross displacement will occur and the hip, in the majority of cases, will be seriously and irretrievably damaged.
Dr. ARTHUR F. HURST said that on behalf of his radiological colleague at New Lodge Clinic and at Guy's Hospital, Dr. P. J. Briggs, and himself, he wished to refer to ten radiological pitfalls in association with gastro-intestinal disease.
(1) The earliest radiological sign of a new growth in the stomach was a fading away of peristalsis as the waves passed along the greater or the lesser curvature, a feature which the radiogram would not reveal. It was therefore impossible to say from an inspection of radiograms that no growth was present. He and his colleague had diagnosed a growth on those radiological grounds, together with achlorhydria and constant occult blood in the stools in a patient suffering from profound anorexia but no other symptoms. Radiograms taken subsequently in London showed nothing abnormal, so that the operatiQn, which I had urgently advised, was delayed until six months later, when the second radiologist found the signs he wanted, but by that date the growth had become inoperable.
(2) One should be careful about diagnosing a gastric ulcer near the cardia; the majority of "niches " in this position were not ulcers at all, but congenital gastric diverticula. About a dozen cases of that kind had been seen at New Lodge Clinic, in which a chronic penetrating ulcer had been diagnosed, but the narrow neck, mobility, regular shadow and absence of tenderness showed they were cases of congenital diverticula.
(3) One should never diagnose pyloric obstruction from stasis alone-even a twelve-hour stasis-unless there is also exaggerated peristalsis. He had had at least a dozen cases in which a twelve-hour stasis was found and the diagnosis made of pyloric obstruction, the patient being therefore advised to have gastro-jejunostomy performed. But it was found that the examination had been made during an attack of migraine, in which peristalsis is always in abeyance. Examination in the interval showed a normal rate of evacuation, and there was no organic gastric condition present. It was of the greatest importance to realize that migraine produced complete gastric stasis.
(4) Ninety per cent. of cases of pyloric obstruction not due to new growth, were due to duodenal, not gastric, ulcer; a pre-pyloric ulcer was very rare. In pyloric obstruction the stomach was nearly always full of gastric juice, when the patient came fasting in the morning, so that the heavy opaque meal dropped to the bottom of the distended stomach. The stomach should therefore be emptied by means of the stomach-tube and a meal given. Then the pyloric end of the stomach could be easily seen and its normal outline recognized; the barium could be observed passing through the pylorus, and the irregular outline of the duodenum could be seen.
(5) Duodenal deformity did not mean that a duodenal ulcer was active. A niche indicated an active ulcer, though unfortunately one was seen but rarely. Apart from the niche a deformity was seen in all cases of duodenal ulcer, even twenty years after it had healed, whether as a result of medical treatment or of gastro-jejunostomy.
But only if there were other clinical or laboratory signs of ulcer, should a deformity be regarded as evidence of active ulcer; an ulcer has been present, but it was not necessarily active.
(6) Adhesions in the right iliac fossa was a favourite diagnosis after the appendix had been removed and pain still persisted in the site. But one should not make the diagnosis of adhesions in the right iliac fossa, either when an appendix had been removed or when it was still there, unless one had carried out the important test of inflatirng the rectum and pelvic colon with air. By that means one could unravel the -terminal ileum. On many occasions he had seen the diagnosis of adhesions made, because there had been seen in the pelvis a massive immovable shadow, yet on inflating the colon with air the terminal ileum and caecum were unravelled, and the appendix, which had seemed to be immovable, was found to be freely movable.
(7) Ileal stasis, in the absence of malignant or tuberculous disease of the cocum, is extremely rare. In many cases a massive shadow in the pelvis, mistaken for the terminal ileum, is really a pelvic caecum, or a distended rectum. A diagnosis can easily be made by inflating the rectum, which raises a pelvic csecum into the abdomen and unravels the coils of the terminal ileum.
(8) The word ptosis indicates that something has dropped. One should not diagnose gastroptosis simply because the stomach reaches a low level. If it has dropped, it must have dropped from somewhere, but there was no evidence that a stomach of that type had ever been situated at a higher level. The so-called dropped stomach was really a congenitally long stomach. True gastroptosis was a very rare condition. The same can be said about "ptosis of the transverse colon," a pelvic transverse colon being nothing more than a congenitally long, but normal, transverse colon. The ceecum is in the pelvis in the erect position in 50 per cent. of normal young women.
(9) The short, high type of stomach often associated with duodenal ulcer was often described as a hypertonic stomach, but we now knew that the tone of such a stomach is no greater than the normal, tone being measured by observing the height of the upper level of the gastric contents. The high position was due to the stomach being a congenitally short one. The so-called hypertonic stomach and so-called gastroptosis are simply normal variations from the average length of the stomach, which was not of the same length in all people, just as some bad long noses and others had short noses.
(10) Lastly, if one saw with the X-rays a collection of gas under the right dome of the diaphragm, i.e., apparently above the liver, one could diagnose megalocolon, a condition not as rare in adults as it was generally thought to be. It occurred in individuals who had had Hirschsprung's disease in infancy, but had survived with no more serious symptoms than constipation. With an opaque meal it was often impossible to recognize the distal part of the colon, and even the largest opaque enema was lost in the hugely dilated pelvic colon.
Dr. ALFRED C. JORDAN.
In the demonstration of a few pitfalls in the radiological diagnosis of intestinal conditions, I shall consider principally a few " sins of omission." First a case ( fig. 1 ) easily grasped when labelled as shown, but very puzzling at the time. The puzzle was solved by a barium enema, when the course of the fluid through the large intestine was watched with the fluorescent screen. The caecum in this case had a very long mesentery, had been displaced into the left iliac fossa, and, while there, had become glued down by adhesions that had formed around a septic appendix. Barium Enema.-No X-ray investigation of the alimentary tract is complete for diagnosis until a barium enema has been given. Fig. 2 illustrates this; it shows enormous elongation of the pelvic colon, no hint of which was obtained by the bismuth meal, since it did not, at any stage, fill the latter portions of the large intestine. The importance of furnishing this essential piece of information needs no emphasizing, since it completely alters the treatment of the case. In deciding whether or no a " filling defect " in the large intestine is due to an organic cause (usually a cancer) a barium enema is essential. But here even an enema is not absolutely conclusive in every case. Fig. 3 due to a cancer of the iliac colon; fig. 4 , a similar defect, again due to a cancer, in the transverse colon; and fig. 5 , a similar growth in the ascending colon. So many cases of this type are seen that a certain dogmatism of diagnosis is acquired, especially if there is a palpable tumour in the position of the filling defect. It was therefore a rude shock to complacency to encounter a precisely similar case ( fig. 6 ), in a man of 52, complete with tumour and filling defect, confirmed at each stage, fully endorsed by a barium enema ( fig. 7) given after free purgation, and then to find that a further enema (given by another radiologist) revealed an entirely normal ascending colon. The lump, too, had disappeared; no doubt it was due to a mass of hard fa%ces, firmly impacted and held in position by spasmodic constriction of the irritated bowel, the walls of which must have been ulcerated, since there had been black blood in the stools. My barium enema had cleared the way. fig. 10 . Left anterior oblique view shows extreme tortion of end of ileum.
Oblique Positions.-Figs. 8 to 11 illustrate the importance of examining patients, at all stages of opaque meal investigation, in the oblique positions. Essential features may be entirely overlooked when this is not done.
Thus, congenital non-descent of the aecum, not an uncommon condition, is particularly liable to be missed unless examinations are miade in the right anterior oblique position, because in the front view the csecum is hidden behind the ascending colon. Consequently the radiologist fails to inform the surgeon that the appendix is under the liver, high in the right hypochondrium, instead of in the right iliac fossa. Also the long retroperitoneal course of the terminal coil of the ileum (T. C. I.) and its hampered peristalsis are not ascertained (fig. 8 ).
An important reason for examining in the oblique views is to ascertain whether the hepatic and splenic flexures are well rounded or form sharp bends.
A paramount reason for oblique views is to ascertain the position of the parts in the ileo-coacal region when the cacum is prolapsed into the pelvis-a common enough condition. The front view gives no clue to the plight of the terminal coil of the ileum, or of the appendix (fig. 9 ).
The right anterior oblique view, however, shows the manner in which the cavcum, when it has dropped to the bottom of the pelvis, is compelled to curl backward as the ascending colon droops into the pelvis in front of it. The cmcum is seen to face backward, or even directly upward, behind the ascending colon ( fig. 10 ). It is easy to see that, in these circumstances, the ileum undergoes pronounced torsion at its extremity. Evidence of this torsion (denied in the front view) is obtained by examinations in the left antterior oblique view (fig. 11 ). The exact disposition of the terminal coil is different in each case, but the evidence of torsion is quite unmistakable. The course of the coil is tortuous; its diameter is reduced-very much reduced in some cases-at one or more places, increased at other places. Often the coil presents abeaded appearance from distensions alternating with constrictions.
Finally, I will mention a pitfall of a different kind. Bismuth remained lodged in a pocket of the small intestine, and one could only surmise the nature of the pocket. At operation it turned out to be a Meckel's diverticulum.
I do not agree that because a certain condition occurs in 50 per cent. of people it must therefore be regarded as " normal." If that were so, we should be compelled to regard rotten teeth as normal, because, unfortunately, that is the state of affairs in 97 per cent. of "healthy" civilized people.
Mr. H. WARREN CROWE
said that there was a field in which radiological pitfalls were extremely common, the importance of which, though possibly not so great as in the region of the abdomen or the bones, should not be overlooked. This was that of the teeth. He would instance four common pitfalls: (1) The idea that radiograms of the teeth could prove a negative. However perfect a tooth might appear, it was impossible to say that that tooth was not infected, for in spite of taking the most careful precautions to avoid all contamination, radiologically perfect teeth were frequently found to be apically infected by streptococci. (2) That vital teeth could not be infected. This followed from (1). The falsity of this idea was now common knowledge, and he would not have mentioned it but for a recent letter which suggested that the more modern view had not 'yet penetrated to important centres on the Continent. (3) That increased density around the apex was unimportant. Condensed or selerosed bone in the neighbourhood of the apices of teeth was of far greater significance for systemic disease than was rarefaction. He (the speaker) was able to confirm from his own experience this proposition recently put forward by Weston Price. (4) That the presence of gross apical lesions was necessarily the cause of symptoms. Such might be found in perfectly healthy people. Nor must symptoms, when they did occur, be ascribed to lesions found in the mouth, unless corroborative evidence and the absence of any other cause incriminated the teeth.
Dr. F. HERNAMAN-JOHNSON referred to the pitfalt which Dr. Jordan had emphasized, in which there was a swelling in the abdomen which disappeared after an enema had been given. The pitfall in such a case consisted in thinking that the filling defect was due to a mere accumulation of fwces, and so allowing the patient to believe that all was well.
Often, however, there was early carcinoma, not yet large enough to produce a filling defect, which had caused a ftecal accumulation owing to paresis of the bowel. In another month or two another accumulation occurred, and by that time the damage was too great to be dealt with. Such cases should be regarded seriously.
Another pitfall arose from one's being called upon to do work in a patient's house, usually in a case of accident resulting in a broken hip or spine. Some years ago that had happened to himself. The accident had been a motor smash, and the 54, Hernaman-Johnson: Pitfalls in Radiology opinion of those responsible for the case was that the mischief was at the eleventh or twelfth dorsal vertebra. The patient was in great pain, so that it was difficult to get the X-ray plates under her, but he (the speaker) managed to get two plates, one going as far as the second lumbar. As no fracture could be found, the symptoms were thought to be due to shock. The patient did not make progress, and about six months later she was brought to his consulting rooms. He took a skiagram of the whole lumbar spine, and found a very distinct and noticeable fracture of the third lumbar vertebra. The moral of that case was that one should not accept what one was told about the spine, but should skiagraph five or six vertebra, on either side of the alleged injury, so as to make sure that no seat of damage was missed. Despite what Dr. Hurst had said as to ulcers of the upper part of the stomach, ulcers did occasionally occur towards the cardia, and they might be missed owing to failure to fill, if the patient was not examined first in the horizontal posture and then in the vertical. A case had come under his (Dr. Hernaman-Johnson's) notice in which such an ulcer had been missed twice, and he thought the reason was that the cavity did not fill unless the patient was put into both postures, the vertical last. That was the routine he himself followed.
